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P lacenta accreta occurs when the 
placenta abnormally adheres to 
underlying myometrium, often where 
there is an absence of decidua basalis. 
Depending upon the depth of villous 
invasion, abnormal placental attachment 
is defined as placenta accreta, increta, 
and percreta. This article, however, will 
use the term “accreta” to refer to the 
entire spectrum of an abnormally 
adherent placenta. The condition can 
lead to massive hemorrhage and associ¬ 
ated morbidity such as multisystem or¬ 
gan failure, acute respiratory distress 
syndrome, disseminated intravascular 
coagulation, and death.The frequency 
of placenta accreta has steadily increased 
over the past 40 years, increasing in the 
United States from <1 in 2000 in the 
1980s to currently about 1 in 500 preg¬ 
nancies.'’^ Placenta accreta has become 
the most common reason for cesarean 
hysterectomy in resource-rich coun¬ 
tries."'’^ This increase is thought to be due 
to a concomitant rise in the rate of ce¬ 
sarean delivery. Indeed, prior cesarean 
delivery is the strongest risk factor for 
accreta, with an increasing risk noted 
with increasing numbers of prior cesar¬ 
eans.® The risk is especially high in the 
setting of prior cesarean delivery and 
placenta previa.® 

The optimal management of placenta 
accreta remains uncertain with regard 
to the timing of delivery and optimal 


Placenta accreta spectrum is one of the most morbid conditions obstetricians wiil 
encounter. The incidence has dramatically increased in the iast 20 years. The major 
contributing factor to this is beiieved to be the increase in the rate of cesarean deiivery. 
Despite the increased incidence of placenta accreta, most obstetricians have personaiiy 
managed oniy a smali number of women with placenta accreta. The condition poses 
dramatic risk for massive hemorrhage and associated complication such as consumption 
coaguiopathy, multisystem organ faiiure, and death, in addition, there is an increased 
risk for surgicai complications such as injury to biadder, ureters, and bowei and the need 
for reoperation. Most women require biood transfusion, often in large quantities, and 
many require admission to an intensive care unit. As a resuit of indicated, often emergent 
preterm deiivery, many babies require admission to a neonatai care intensive care unit. 
Outcomes are improved when delivery is accomplished in centers with multidiscipiinary 
expertise and experience in the care of piacenta accreta. Such expertise may include 
maternal-fetal medicine, gynecologic surgery, gynecologic oncology, vascular, trauma 
and urologic surgery, transfusion medicine, intensivists, neonatologists, interventional 
radiologists, anesthesiologists, specialized nursing staff, and ancillary personnel. This 
article highlights the desired features for a center of excellence in placenta accreta, and 
which patients should be referred for evaluation and/or delivery in such centers. 
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surgical approach. Indicated preterm 
delivery at 34-35 weeks has been pro¬ 
posed as a means to decrease the risk of 
having to perform emergency surgery, 
given the increasing risk of spontaneous 
bleeding >34 weeks’ gestation.'’^’® This 
strategy is supported by a study of 90 cases 
in Texas, in which the 57 cases managed 
by a multidisciplinary accreta team and 


From the University of Utah School of Medicine, Salt Lake City, UT (Dr Silver); Baylor College of 
Medicine, Houston, TX (Drs Fox and Belfort); Baptist Health Lexington, Lexington, KY (Dr Barton); 
Eastern Virginia Medical School, Norfolk, VA (Dr Abuhamad); University of Pittsburgh School of 
Medicine, Pittsburgh, PA (Dr Simhan); Phoenix Perinatal Associates/Mednax, Banner Good 
Samaritan Medical Center, University of Arizona College of Medicine, Phoenix, AZ (Dr Huls); and 
Columbia University College of Physicians and Surgeons, New York, NY (Dr Wright). 

Received Sept. 10, 2014; revised Nov. 3, 2014; accepted Nov. 12, 2014. 

The authors report no conflict of interest. 

This article stems from the “Putting the M Back in Maternal-Fetal Medicine’’ conference at the annual 
meeting of the Society for Maternal-Fetal Medicine, New Orleans, LA, Feb. 3, 2014. 

Corresponding author; Robert M. Silver, MD. bsilver@hsc.utah.edu 

0002-9378/free • © 2015 Elsevier Inc. All rights reserved. • http://dx.doi.Org/10.1016/j.ajog.2014.11.018 


delivered at 34-35 weeks’ gestation had a 
significantly lower rate of emergency 
surgery. However, many cases progress 
to 36 weeks’ gestation without complica¬ 
tions and the issue remains controversial.® 
Considerable data however, indicate 
decreased morbidity in cases of planned 
cesarean hysterectomy prior to the 
onset of labor, rather than emergent de¬ 
livery, which is often necessitated by 
contractions or when clinically signifi¬ 
cant bleeding occurs.'®’" Blood loss and 
morbidity also are decreased if no at¬ 
tempt is made to remove the adherent 
placenta.'®’" Instead, a hysterotomy is 
made to avoid the placenta (often fiindal), 
the infant is delivered, the hysterotomy is 
quickly sutured, and then hysterectomy is 
performed. In rare cases conservative 
management may be employed and can 
take 2 forms: (1) resection of that portion 
of the anterior uterine wall that includes 
the morbidly adherent placenta, followed 
by uterine reconstruction'^; or (2) cesar¬ 
ean delivery without removal of the 
placenta, closure of the hysterotomy, and 
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TABLE 1 

Suggested criteria for accreta center of excellence 

1. Multidisciplinary team 

a. Experienced maternal-fetal medicine physician or obstetrician 

b. Imaging experts (ultrasound) 

c. Pelvic surgeon (ie, gynecologic oncology or urogynecology) 

d. Anesthesiologist (ie, obstetric or cardiac anesthesia) 

e. Urologist 

f. Trauma or general surgeon 

g. Interventional radiologist 

h. Neonatologist 

2. Intensive care unit and facilities 

a. Interventional radiology 

b. Surgical or medical intensive care unit 

i. 24-h availability of intensive care specialists 

c. Neonatal intensive care unit 

i. Gestational age appropriate for neonate 

3. Blood services 

a. Massive transfusion capabilities 

b. Cell saver and perfusionists 

c. Experience and access to alternative blood products 

d. Guidance of transfusion medicine specialists or blood bank pathologists 
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expectant management with the uterus 
and placenta left in situ. 

Outcomes are further improved if the 
delivery is accomplished in a center of 
excellence with a multidisciplinary team 
with expertise and experience in the 
management of accreta. A study assess¬ 
ing 141 cases of accreta in Utah noted 
that women managed by a multidisci¬ 
plinary team in tertiary care centers were 
less likely to require large volume blood 
transfusion, undergo a second surgical 
procedure, or experience composite 
morbidity than those receiving standard 
obstetric care.'^ In fact, the same is true 
for all cases of massive obstetric hem¬ 
orrhage, whether or not an accreta is 
present. Wright et al'"' noted a decrease 
in maternal mortality in women with 
obstetric hemorrhage managed at a 
center of excellence compared to those 
cared for in traditional settings. It also is 
noteworthy that emergency deliveries 
stiU have reasonably good outcomes if 
performed in a center of excellence with 
a multidisciplinary team.®’'^ 

Despite the clear benefits of delivery 
in a center of excellence, referral to 
specialized units is underutihzed. A cross- 
sectional survey of members of the Am¬ 
erican Congress of Obstetricians and 
Gynecologists revealed that only a fourth 


of general obstetricians referred patients 
with suspected accreta to centers of 
excellence.’^ Thus, our purpose was to 
outline criteria for centers of excellence 
and suggested indications for referral in 
cases of suspected placenta accreta. 

Center of excellence: placenta 
accreta 

The key to success of an accreta center 
of excellence is to have coordinated, 
multidisciplinary teamwork between 
providers with the high level of skill that 
comes with experience in treating the 
condition. These criteria are outlined in 
Table 1 and are most often (but not 
exclusively) present in tertiary care 
centers. 

Accurate diagnosis is the first step to¬ 
ward this goal. Expertise and experience 
in pelvic imaging is paramount. Blood 
loss at delivery has been shown in multi¬ 
ple studies to be significantly reduced 
when accreta is diagnosed antenataUy 
rather than intraoperatively.The 
field in which one subspecializes (eg, 
maternal-fetal medicine or radiology) is 
likely less important than the individual’s 
knowledge and experience with the 
antenatal diagnosis of placenta accreta. As 
outlined below, the primary modality 
for diagnosis of accreta is ultrasound. 


Magnetic resonance imaging (MRI) may 
be a useful adjunct in some cases but re¬ 
quires specialized equipment for pelvic 
imaging and experience in the assessment 
of accreta. 

Appropriate surgical expertise is crit¬ 
ical for an accreta center. Due to the 
increased size and vascularity of the 
uterus, the potential for severe hemor¬ 
rhage is high. Particularly when the 
placenta is also a previa, the neo¬ 
vascularization that accompanies accreta 
is abundant deep in the pelvis, and the 
operative field may be obscured by 
the bulk of the placenta. Furthermore, 
the likelihood of having to remove por¬ 
tions of the bladder and/or ureters dur¬ 
ing the hysterectomy in placenta accreta 
cases is considerably higher than in 
simple hysterectomies in nonpregnant 
individuals.’’^ The specific credentials 
of the surgeon (eg, gynecologic oncolo¬ 
gist, general obstetrician-gynecologist, 
maternal-fetal medicine specialist) are 
probably less important than consistent, 
ongoing experience with cases of pla¬ 
centa accreta. Most authorities believe 
that outcomes are improved when the 
surgeon is comfortable with opening and 
exploring the retroperitoneal space. Al¬ 
though not universally recommended, 
some data suggest less risk of ureteral 
injury after the placement of ureteral 
stents.® In addition, some cases of per- 
creta require additional skills such as the 
ability to reimplant ureters, repair major 
blood vessels, or resect bowel. Such cases 
require specialists such as gynecologic 
oncologists, vascular surgeons, urolo¬ 
gists, or general surgeons. 

Anesthesiologists experienced in both 
massive hemorrhage and obstetrics are 
other key players in the care of women 
with placenta accreta. The anesthesiolo¬ 
gist is often the “quarterback” for the 
intraoperative medical care of women 
with massive hemorrhage. They assess 
vital signs, oxygenation, urine output, 
serum electrolytes, hematocrit, and 
coagulation status. They make decisions 
regarding the use of vasopressors and 
administration of blood products. The 
skills needed to perform these tasks opti¬ 
mally are best developed with repetition 
and experience. The unique physiologic 
changes in pregnancy require specialized 
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knowledge and training in obstetric 
anesthesiology to optimize outcomes. 

Ideally, preoperative consultation and 
evaluation should be performed. The 
patient should have 2 large-bore intra¬ 
venous catheters placed, pneumatic 
compression stockings, equipment for 
rapid infusion of blood products and 
patient warming, and in most cases, ac¬ 
cess for hemodynamic monitoring (eg, 
arterial line and central venous line). 
Although clear data are lacking, general 
anesthesia is often preferred due to the 
potential for severe hemorrhage and 
prolonged surgery. However, in some 
cases neuraxial anesthesia or combined 
neuraxial and general anesthesia may be 
considered. The ability to rapidly convert 
to general anesthesia is important if 
neuraxial anesthesia is used. 

One of the most important features 
of a center of excellence is a state-of-the- 
art, weU-stocked blood bank that func¬ 
tions at fuU capacity 24 hours a day, 7 
days a week. The blood bank should 
have a well-established massive trans¬ 
fusion protocol, as the median estimated 
blood loss in 3 well-characterized series 
of accreta cases was 2.5-3.0 There 

should be abundant fresh frozen plasma, 
cryoprecipitate, platelets, ceU-saver tech¬ 
nology, the availability of recombinant 
activated factor VII, and other alternative 
blood products. Transfusion medicine 
specialists are essential team players, who 
act as captain of the blood bank and can 
direct preparation of essential blood 
products, suggest alternatives if type- 
specific products are in short supply, 
and assist in monitoring trends in coag¬ 
ulation profiles, whether using standard 
labs or thromboelastography. In many 
cases of intraoperative emergency, the 
transfusion medicine specialist may need 
to take over the decision-making about 
blood product transfusion and electrolyte 
management. In such a situation, the 
anesthesia team may be too occupied 
with starting and managing large-bore 
central vascular access, vasopressor titra¬ 
tion, and ventilation needs to monitor 
and deal with the rapidly changing po¬ 
tassium and calcium levels (sometimes 
life-threatening) that follow massive 
transfusion. In addition a variety of 
coagulation products can be required in 


huge amounts. The presence of an expe¬ 
rienced transfusion medicine expert can 
distribute the workload and improve the 
quality of care. The necessity for a well- 
stocked blood bank cannot be overstated. 

The capacity to perform therapeutic 
interventional radiologic procedures is 
also highly desirable. Some groups advise 
preoperative placement of pelvic artery 
balloon catheters with occlusion after 
delivery of the infant but prior to hys¬ 
terectomy. The procedure is controversial 
since the potential for decreased bleeding 
may be offset by serious complications 
such as damage to large arteries including 
abscess formation, arterial thrombus, 
and hematomas that may require further 
intervention.'^’’® Thus, it is not routinely 
advised. Nonetheless, postoperative 
bleeding may be diffuse due to consum¬ 
ptive coagulopathy and may not be 
amenable to simply identifying and 
“tying off” a bleeder. In such cases, ra¬ 
diographic embolization of large pelvic 
vessels may be lifesaving. Thus, qualified 
and experienced interventional radiolo¬ 
gists should be part of the accreta team. 
The ability to embolize in the operating 
room, either using a hybrid operating 
room or a portable fluoroscopy C-arm 
and equipment, decreases the risk of 
decompensation during transportation 
to an interventional radiology suite. 

Utilizing surgical technologists and 
circulating nurses familiar with accreta is 
extremely helpful, as with any specialized 
surgical procedure. Planned cesarean 
hysterectomy for accreta is often best 
performed in a “main” operating suite 
with equipment and access that may 
not be readily available on labor and 
delivery (eg, self-retaining retractors, 
cystoscopy, ureteral stents, point-of-care 
testing such as hematocrit and lactate). 
In such cases, labor and delivery nursing 
personnel should also circulate to 
address issues specific to obstetrics and 
neonatal resuscitation. If an institution 
prefers to perform these procedures 
on the labor and delivery unit, then ar¬ 
rangements should be made to have the 
appropriate equipment available. 

Postoperatively, up to one-half of 
women with placenta accreta are 
admitted to an intensive care unit, which 
underscores the need for critical care 


services. ' Often a period of ventilator 
support is required postoperatively as 
women recover from extensive fluid 
resuscitation. This may be prolonged in 
cases of transfusion-related acute lung 
injury or pulmonary edema from fluid 
shifts. Rarely, patients require delay in 
abdominal closure due to packing used 
to tamponade residual venous bleeding, 
and may require prolonged sedation and 
ventilation. Some women require vaso¬ 
pressor support and invasive hemody¬ 
namic monitoring, which requires close 
surveillance, expert nursing care, or 
other specialized care that can only be 
provided in an intensive care setting. The 
intensivist caring for the accreta patient 
should have experience in postsurgical 
care, or the surgical team should have 
open access to the unit, as some women 
will have complications that require 
reoperation. Early detection of these 
complications is vital to avoid acute, 
irreversible decompensation. 

The need for teamwork cannot be 
overstated. Effective communication 
among the surgeons, anesthesiologists, 
nurses, and blood bank are essential to 
good outcomes. This occurs only through 
practice, experience, as well as honest 
debriefing of each case with efforts made 
to constantly improve. Each case should 
undergo review with feedback regarding 
team interactions and performance. In 
addition, simulation exercises can help 
prepare team members for managing 
placenta accreta. Such exercises enhance 
teamwork and can reduce complications 
in emergent conditions on labor and de¬ 
livery such as postpartum hemorrhage 
and shoulder dystocia.They can be 
low-fidelity and do not require sophisti¬ 
cated or expensive equipment.'®’^" A key 
feature is videotaping the teams’ in¬ 
teractions with subsequent debrief and 
review, consequently enhancing subse¬ 
quent teamwork. 

Many centers also present each 
known or suspected accreta case at a 
multidisciplinary conference. This al¬ 
lows for optimal planning, preparation, 
and timing of delivery as well as 
consideration of any unique medical or 
social issues for each patient. Examples 
include but are not limited to prior pel¬ 
vic or abdominal surgeries, known 
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TABLE 2 

Criteria to consider referral for imaging of suspected accreta 

1. Clinical risk factors 

a. Prior cesarean delivery (especially multiple cesareans) 

b. Placenta previa 

c. History of endometrial ablation 

d. Previous uterine surgery 

e. First- or second-trimester bleeding with other risk factors for placenta accreta 

2. Sonographic risk factors (Table 4 presents more details) 

a. Abnormal placental appearance 

b. Abnormal uterine shape 

c. Abnormal vascularity of myometrial wall 

d. Current or previous cesarean scar ectopic 
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bladder invasion, positive antibody 
screens, objection to blood transfusion, 
comorbid medical conditions, and de¬ 
sire to preserve fertility. Such planning 
allows for optimization of the woman’s 
health. Consideration should be given 
to treatment with iron supplementation 
or erythropoiesis-stimulating agents to 
optimize the hematocrit, antenatal cor¬ 
ticosteroids to enhance fetal pulmonary 
maturity, and use of a cell saver. The 
placental location can be identified 
antenatally or with the use of intra¬ 
operative ultrasound to allow mapping 
of the placental edge to avoid tran¬ 
secting the placenta at hysterotomy. A 
preoperative checklist is useful to insure 
that each patient receives optimal care 
and to reduce errors.' Furthermore, 
consideration for an antenatal “sus¬ 
pected accreta” clinic can help in the 
streamlining and coordination of all 
these activities. One poorly studied and 
infrequently addressed aspect of placenta 
accreta and its attendant surgery is the 
psychosocial impact of the diagnosis, 
the loss of fertility, the persistent fear of 


death or bad outcome during the preg¬ 
nancy, and the fear associated with the 
surgery. The addition of a social worker 
or psychiatrist to the team is an area for 
future research. 

A final consideration for centers of 
excellence is the ability to adequately 
train future experts in the care of 
placenta accreta. The accreta epidemic 
is unlikely to abate any time soon. 
However, many recently graduated 
obstetrician gynecologists, maternal- 
fetal medicine fellows, and gynecologic 
oncology fellows have inadequate expe¬ 
rience with placenta accreta to effectively 
manage these women. The high volume 
of cases cared for by such centers will 
ensure that future generations of women 
receive optimal care. 

Risk factors for placenta accreta 

Most placenta accretas occur in women 
with risk factors and can be antenatally 
diagnosed. By far, the strongest risk 
factor is placenta previa, especially 
when associated with multiple prior ce¬ 
sarean deliveries. In 1 large, multicenter 


prospective study, the risk of placenta 
accreta was 3% in women with placenta 
previa but no prior cesareans.^' However, 
women with placenta previa had an 11% 
risk for accreta with 1 prior cesarean, 
40% risk with 2 prior cesareans, and 
>60% with >3 prior cesareans.^' It is 
noteworthy that multiple prior cesareans 
increase the risk for accreta, even in the 
absence of previa. The risk of accreta in 
women with no previa but >3 prior ce¬ 
sareans was about 1%.^' The risk is 
particularly high in the setting of cesarean 
scar ectopic pregnancies.^^ 

Another important risk factor is prior 
uterine surgery other than cesarean de¬ 
livery, such as myomectomy, uterine 
curettage, and endometrial ablation. 
Asherman syndrome, fibroids, uterine 
abnormalities, and pelvic radiation also 
have been associated with accreta.' 
However, it is difficult to calculate pre¬ 
cise risks due to the rarity of these con¬ 
ditions. Additional minor epidemiologic 
risk factors include increasing maternal 
age and multiparity, perhaps due to an 
increased risk of previa and abnormal 
placentation, and in vitro fertilization.^^ 
It is critical to consider the diagnosis 
of placenta accreta in anyone with 
meaningful risk factors. This should 
include aU women with: (1) any prior 
cesarean deliveries, (2) placenta previa or 
“low lying placenta,” (3) prior uterine 
surgery, and (4) Asherman syndrome, 
prior endometrial ablation, or pelvic 
irradiation. Patients with these risk fac¬ 
tors should undergo a targeted sono¬ 
gram to assess for possible placenta 
accreta in the mid second trimester 
(Table 2). The sonogram should be 
accomplished by individuals with 
expertise and experience in the diagnosis 
of placenta accreta and the report 
should comment on the placental loca¬ 
tion in relation to the cesarean scar and 
whether or not sonographic features of 
accreta are present. Cases with continued 
suspicion for accreta after sonographic 
evaluation should be referred to an 
accreta center for delivery (Table 3). 

Antenatal Identification of placenta 
accreta 

In addition to clinical suspicion, the 
primary modality for the antenatal 


TABLE 3 

Criteria for consideration of delivery in accreta center of excellence 

1. Suspicion for placenta accreta on sonogram (Table 2) 

2. Placenta previa with abnormal ultrasound appearance 

3. Placenta previa with >3 prior cesarean deliveries 

4. History of classical cesarean delivery and anterior placentation 

5. History of endometrial ablation or pelvic Irradiation 

6. Inability to adequately evaluate or exclude findings suspicious for placenta accreta In 
women with risk factors for placenta accreta 

7. Any other reason for suspicion for placenta accreta 
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TABLE 4 

Ultrasound findings suggesting morbidly adherent placenta 

First trimester 

- Gestationai sac that is iocated in lower uterine segment 

- Muitiple irreguiar vascular spaces noted within piacentai bed 

- Impiantation of gestational sac imbedded into cesarean deiivery scar (“cesarean scar 
ectopic”) 

Second trimester 

- Muitiple vascular lacunae within placenta 
Third trimester 

- Loss of normal hypoechoic retroplacental zone 

- Presence of multiple vascular lacunae within placenta (Swiss-cheese appearance) 

- Abnormalities of uterine serosa-bladder interface (interruption of line, thickening of line, 
irregularity of line, and increased vascularity) 

- Extension of villi into myometrium, serosa, or bladder 

- Retro-placental myometrial thickness of <1 mm 

- Turbulent blood flow through lacunae on Doppler ultrasonography 

- Increased subplacental vascularity 

- Vessels bridging from placenta to uterine margin 

- Gaps in myometrial blood flow 
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diagnosis of placenta accreta is obstetric 
sonogram. The vast majority of cases of 
accreta occur in women with placenta 
previa. Therefore, accreta should be 
suspected in all cases of previa until a 
complete assessment of the placenta is 
performed. Although the absence of a 
previa does not exclude accreta, it makes 
the condition less likely. Numerous 
other ultrasound findings have been 
associated with an increased risk of 
accreta including tortuous placental 
lacunae, loss of retroplacental clear 
space, loss of visualization of the myo¬ 
metrium, and bladder wall irregularity. 
Turbulent flow in the lacunae, sub¬ 
placental vascularity, vessels bridging 
from the placenta to the uterine margin, 
gaps in myometrial blood flow, and 
vessels crossing interface disruption sites 
are findings identified by color Doppler. 
Three-dimensional imaging using color 
Doppler showing confluent, matted 
areas of vascularity along the placental- 
uterine interface have been described 
as a discriminator for placenta per- 
creta.^'^ Ultrasound findings suggestive 
of placenta accreta are depicted in 
Table 4 and Figures 1 and 2. 

Obstetric sonography has been noted 
to be quite accurate for the diagnosis 
of placenta accreta. Sensitivities for the 
diagnosis of accreta have been reported 
to range between 77—97%.^® However, 
most of these studies were subject to 
considerable bias. They were conducted 
by a single expert clinician and usually 
limited to women who were at high 
risk for accreta. A recent study noted 
considerably lower accuracy when 6 
experienced physicians blinded to clin¬ 
ical status evaluated images including 
previas with and without accreta.^® The 
sensitivity was only 53.3%, with speci¬ 
ficity of 88.0%, positive predictive value 
of 82.1%, negative predictive value of 
82.1%, and accuracy of 64.8%.^® More¬ 
over, there was considerable interob¬ 
server variation among experienced 
practitioners.^^ 

These data underscore the fact that 
the diagnosis of accreta with sonogram 
is not simple or straightforward, even 
for “experts.” Thus, sonograms should 
be accomplished in centers where 
sonographers and sonologists alike have 


considerable expertise and experience 
in the diagnosis of accreta. It is critical 
to obtain correct images and to appro¬ 
priately use color Doppler to evaluate 


for the potential presence of accreta. 
This is most likely to be successful in 
centers caring for many women with 
accreta. 


FIGURE 1 

Placenta accreta with increased vascularity in interface between 
placenta and bladder, as well as turbulent flow in placental lacunae 
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FIGURE 2 

Placenta accreta with placental lacunae 
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In addition to ultrasound, MRI may 
be useful in the antenatal diagnosis of 
accreta. The reported sensitivity of MRI 

FIGURE 3 

Placental invasion and increased 
vascularity visible in lower 
uterine segment at time of 
laparotomy 
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for the diagnosis of accreta is 80-85% 
and the specificity is 65-100%.^® How¬ 
ever, it is not clear that MRI improves 
upon the accuracy of ultrasound 
alone.^^ Studies regarding MRI and 
accreta have been subject to even greater 
bias than those assessing ultrasound. In 
large part, this is due to the fact that 
appropriate controls are difficult to 
identify since only women at very high 
risk for accreta undergo MRI (in 
contrast to ultrasound, which is per¬ 
formed in almost all pregnant women). 
Also, studies have typically been con¬ 
ducted by a single expert in tertiary care 
centers. Accordingly, a Eunice Kennedy 
Shriver National Institute of Child 
Health and Human Development 
workshop concluded that ultrasound 
should be the primary tool for the 
diagnosis of accreta in most cases and 
that MRI is not routinely necessary.^® 
MRI may be useful in cases of sus¬ 
pected percreta to assess the extent 
of invasion into adjacent organs, in cases 
of posterior previa and if ultrasound 
is nondiagnostic. The high cost of MRI 
also makes its use controversial. 


Relatively few clinicians have expertise 
in the use of MRI for the diagnosis of 
accreta. Thus, as with ultrasound, if MRI 
is used it should be performed by an 
individual with experience and expertise 
in the use of obstetric MRI. This also 
should be accomplished in a facility that 
has the specific coils required to safely 
produce a high-quality image of the 
pregnant uterus and pelvis. 

Unexpected placenta accreta 

As stated previously, early diagnosis 
and planned delivery are keys to im¬ 
proved pregnancy outcome in patients 
with a suspected morbidly adherent 
placenta. However, this does not 

always occur. If placenta accreta is first 
diagnosed at time of laparotomy, the 
patient and physician do not have the 
benefit of planning and referral to a 
center of excellence. 

It is important to note that placenta 
accreta may be grossly obvious upon 
entry into the abdomen. In some cases, 
placental tissue may be seen at or beyond 
the lower uterine segment (Figure 3). 
Often there is dramatically increased, 
tortuous vascularity along the uterine 
surface. There also may be obvious 
extension into the bladder or pelvic 
sidewalls. A markedly distended lower 
uterine segment that bulges toward the 
pelvic sidewalls has been associated with 
and should raise suspicion for placenta 
accreta. 

At time of laparotomy, when a 
placenta accreta is encountered that 
was not diagnosed antenatally, it is 
important to evaluate for active bleed¬ 
ing, assess the extent and location of 
placental invasion, and consider the 
available help and resources. If the pa¬ 
tient is stable and resources are not 
currently available, there are 2 manage¬ 
ment options: (1) delay the uterine 
incision until resources are available and 
adequate preparations can be made at 
your facility; or (2) close the abdominal 
incision and prepare for transfer of the 
patient to a tertiary facility with experi¬ 
ence in the management of accreta. 
Although somewhat cumbersome, it is 
relatively safe to transport an undeliv¬ 
ered patient if she is not actively 
bleeding. The priority should always be 
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to stabilize the maternal condition first. 
Proceeding with operative delivery when 
resources including blood and blood 
products and surgical assistance are not 
available markedly increases the risk for 
maternal morbidity and mortality. This 
mandate may need to be reinforced to 
the family and other health care pro¬ 
viders when confronted with a hemo- 
dynamically stable mother with a 
suspected accreta who is not bleeding, 
but who has a baby that needs urgent 
delivery. Unless maternal safety can be 
assured, proceeding with a potentially 
life-threatening surgery without 
adequate support would be inappro¬ 
priate. The uteroplacental blood flow at 
term has been estimated to be as high as 
750 mL/min^°; therefore, rapid exsan- 
guination can occur if hemorrhage 
cannot be controlled. If adequate 
vascular access and blood products are 
available, delivery of the compromised 
fetus by a hysterotomy remote from the 
placenta with closure of the uterus and 
no attempt at placental delivery may be 
reasonable prior to transport to a facility 
where definitive delivery may be done. 
This approach may save the baby’s life. 
Clearly such decisions should be indi¬ 
vidualized taking into account the 
particular circumstances. 

If the patient is unstable due to hem¬ 
orrhage, then efforts must begin imme¬ 
diately to provide fluid and blood 
product resuscitation and proceed with 
operative intervention. In an emergency, 
infrarenal aortic compression or aortic 
cross-clamping may be lifesaving. Under 
most circumstances, direct pressure over 
a bleeding point will help, although 
direct pressure on an area of percreta 
may increase the size of the bleeding area 
and care should be exercised. 

If a placenta percreta is first suspected 
at the time of laparotomy, careful in¬ 
spection of the pelvis is indicated to 
assess the extent and location of uterine 
and extrauterine involvement. The most 
common site of placental invasion for 
placental percreta is from the anterior 
uterine wall to the posterior aspect of the 
bladder.^^ Invasion may also extend 
laterally in or through the broad liga¬ 
ment into the obturator fossa^^ and 
posterior to the bowel, particularly the 


sigmoid colon. It is important not to 
aggressively manipulate the uterus or 
sites of possible extrauterine placental 
extension as this could elicit torrential 
hemorrhage negating the option of sur¬ 
gical delay or transfer to a center of 
excellence. 

A management outline of an unsus¬ 
pected placenta percreta is presented in 
Table 5. If transfer of the patient is 
considered, an intraoperative photo¬ 
graph obtained prior to fascial closure 
can be e-mailed or sent with the patient. 
This will allow improved preoperative 
preparation at the receiving facility. 

Intraoperative ultrasound using a 
probe covered with a sterile sleeve can 
define the placental location and is 
appropriate if the percreta is newly 
diagnosed, especially if consideration is 
given to conservative management. This 
will assist in locating the optimal site for 
hysterotomy (fundal or even posterior 
uterine) to avoid disruption of the 
placenta from the uterine wall. Once the 
fetus is delivered, the cord should be 
ligated in close proximity to its placental 
insertion. 

If the initial surgical case was begun 
with a subarachnoid block since pro¬ 
longed anesthesia was not anticipated, 
preparation for the potential need for 


general endotracheal anesthesia should 
begin as the procedure could easily last 
longer than the regional anesthetic. If 
epidural anesthesia was initially chosen, 
continued dosing of the anesthetic may 
provide an adequate sensory block for 
the duration of procedure. However, this 
may not suffice if the patient is hemo- 
dynamicaUy unstable or if extensive 
intraabdominal packing is required. 
Anesthesia staff should also establish 
more than a single venous access and 
consider invasive monitoring with an 
arterial line and possibly central venous 
pressure monitoring. 

If the percreta was unsuspected, most 
often a Pfannenstiel skin incision was 
performed. It is important to be mindful 
that the percreta may be adherent to the 
anterior abdominal wall. Lateral exten¬ 
sion, via the use of a Cherney or Maylard 
incision, or an additional vertical skin 
incision (inverted “T”) maybe necessary 
for adequate visualization and to allow 
for a uterine incision remote from the 
placenta. 

An ethical dilemma that can easily 
arise in this situation is whether or not 
to monitor the fetus. As previously stated, 
the primary goal must be stabilization 
of the mother. Until the mother is stabi¬ 
lized, consideration must be given for 


TABLE 5 

Management of unsuspected placenta percreta discovered at 
laparotomy 

• Delay uterine incision if things appear abnormai: 

• Distorted or baiiooned lower segment 

• Blood vessels on uterine serosa 

• Invasion into bladder or surrounding tissue 

• Assess location and extent of placental invasion visually and by ultrasound 

• Evaluate for presence of active bleeding 

• Inquire about availability of resources: 

blood/blood products, surgical assistance, and equipment 

• If patient is stable and facility is not currently prepared: 

• Cover uterus with warm laparotomy packs and await assistance and supplies before 
proceeding with operative intervention 

or 

• Close fascial incision, place staples in skin, and consider transfer to tertiary facility with 
experience in management of percreta 

• If patient is actively bleeding, apply local pressure to bleeding areas (other than areas 
where placental tissue is at risk), then prepare for hysterotomy for delivery followed by 
surgical or conservative management of placenta percreta 
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nonintervention on the fetal behalf 
until blood, blood products, and surgical 
assistance are available to proceed with 
delivery. 

An alternative option is to transport 
the patient, if stable, after delivery of the 
infant, with or without performing a 
hysterectomy. If an accreta is suspected 
based on the appearance of the lower 
uterine segment, an incision (typically 
fundal) should be made that avoids 
transecting the placenta. The hysterot¬ 
omy can then be repaired, followed by 
abdominal closure. Most patients will 
not hemorrhage until the placenta is 
disrupted, allowing for safe transport at 
this point. Definitive treatment can be 
accomplished in a referral center. If there 
is active hemorrhage, transport may not 
be safe. In such circumstances, the sur¬ 
geons should proceed with hysterectomy 
while recruiting appropriate help and 
resources as previously outlined. If the 
patient is still bleeding after the hyster¬ 
ectomy, abdominal packing may allow 
for stabilization and transport. 

Summary 

Clearly planned coordinated delivery 
and care is win-win-win, for the refer¬ 
ring provider, the patient, and the teams 
poised to be centers of excellence in care 
of women with placenta accreta. The 
importance of maintaining a high level 
of suspicion and of early referral for 
antenatal imaging whenever accreta is 
suspected cannot be overstated. The 
combined efforts of an experienced, co¬ 
ordinated team; a well-resourced blood 
bank; and the support of numerous 
nurses, technologists, and support staff 
are truly lifesaving when it comes to 
placenta accreta. ■ 
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